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57) ABSTRACT 
A plurality of index members movable in a scanning 
direction of a scanner are arranged at desired positions 
on a front portion of a platen glass. A black mark is 
applied on the rear surface of each of the index member 
and the original as well as the mark are read by an image 
reader, so that the position of the index member is de 
tected. When the index member is detected as the scan 
ner moves, the image data of the original included in the 
scanning area scanned by the scanner are not stored in 
the bit map memory until the next index member is 
detected. When the scanning is completed, the desired 
edited images are formed on a paper whose size is deter 
mined based on the amount of the stored image data. 

14 Claims, 22 Drawing Sheets 
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COPYING MACHINE PROVIDING COPY PAPER 
CORRESPONDING TO READ IMAGE AREA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a copying machine 

and, more specifically, to a copying machine in which 
only necessary portions of read images are written into 
and read from a memory to be copied. 

2. Description of the Related Art 
FIG. 26 shows one example of an original of one's 

family register D1. The original of one's family register 
D1 has a margin M of a prescribed width on the right 
end thereof, a base column A on the left of the margin 
and columns B to G successively arranged on the left 
side of the base column A. The number and width of the 
columns B to G are various. The maximum width from 
the right end to the left end of the columns of the origi 
nal D1, that is, the maximum range of images, is gener 
ally no more than a prescribed value. 
When an extract copy of the resident register D1 is to 

be provided, the base column A and the necessary col 
umns out of the columns B to G must be copied and 
edited so that they are continuously printed on one 
paper (this operation is sometimes referred as "column 
skip edition' or "column skip copying'). For example, 
when the columns C and F are needed, three columns 
including these two columns and the base column A are 
copied by column skip copying, and other columns are 
not copied. An extract such as shown in FIG. 7 is pro 
vided in this manner. 

In the conventional image reading apparatus, the 
coordinates of four corners of a specified area on the 
platen glass are inputted by numerical keys provided on 
an operational panel, and only the image signals in the 
specified area are outputted as valid out of the images 
read by the image sensor to provide edition copying of 
a specified area. 
However, in the conventional image reading appara 

tus, the input of the coordinates of necessary portions 
(columns) of the original (e.g. the family register D1) 
was very troublesome, requiring much time and labor. 
In addition, miscopies often occur due to erroneous 
inputs. Even if there is no error in inputs, there is a 
possibility of a miscopy when the position of the origi 
nal placed on the platen glass is shifted from the normal 
position. 

Japanese Patent Laying-Open Gazette No. 
184047/1986 and Japanese Patent Publication Gazette 
No. 49781/1987 disclose an image reading apparatus in 
which a reading start position and a reading end posi 
tion of the original can be set by a reading range setting 
portion and only the set range of the original is read by 
the image sensor. However, in the conventional image 
reading apparatus, the mechanical structure for reading 
only the set range by the image sensor becomes compli 
cated. In addition, since the conventional device is for 
reading only a portion of the original, it is incapable of 
the above described column skip copying. 
Meanwhile, when the above described edition is car 

ried out, the copied paper CP becomes smaller than the 
original D1 as is apparent from the comparison between 
FIGS. 26 and 27. If the size of the copy paper CP is the 
same as that of the original D1, there will be large mar 
gins causing waste of paper, and the layout will not be 
nice to look at. Therefore, in the conventional copying 
machine, a user selects a paper to be fed estimating the 
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2 
appropriate size of the copy paper CP. If the estimated 
size is not correct, there is a possible miscopy, as the 
copy paper is too small for the images to be copied. 

SUMMARY OF THE INVENTION 

One object of the present invention is to facilitate 
copying operation in a copying machine capable of 
column skip editing. 
Another object of the present invention is to carry 

out efficient copying operation in a copying machine 
capable of column skip editing. 
A further object of the present invention is to carry 

out copying operation with appropriate paper corre 
sponding to desired image areas in a copying machine 
capable of column skip editing. 
A still further object of the present invention is to 

prevent miscopies in a copying machine capable of 
column skip editing. 

In order to attain the above described objects, a copy 
ing machine in accordance with the present invention 
comprises, in a broad sense, a platen, image reading 
means, area designating means, memory means, image 
forming means and paper size determining means. An 
original is placed on the platen glass. The image reading 
means comprises a one dimensional image sensor and 
scanning means for reading images of the original 
placed on the platen. The area designating means desig 
nates a plurality of areas of the placed original. The 
memory means stores image data corresponding to the 
area designated by the area designating means out of the 
images read by the image reading means. The image 
forming means forms images on a paper based on the 
image data stored in the memory means. The paper size 
determining means determines the size of the paper 
based on the amount of the image data stored in the 
memory means. 

In order to attain the above described objectives, a 
copying machine in accordance with the present inven 
tion comprises, in an aspect, a platen, optical scanning 
means, at least two index members, detecting means, 
output means, memory means, control means, image 
forming means, data amount checking means and paper 
size determining means. An original is placed on the 
platen. The optical scanning means comprises a one 
dimensional image sensor and projects images of the 
original onto the image sensor by scanning the original 
placed on the platen. The at least two index members 
are arranged on an end portion of the platen along the 
scanning direction of the optical scanning means, the 
members movable in the scanning direction. The detect 
ing means detects the position of each of the index mem 
bers. The output means outputs image data read by the 
image sensor. The memory means stores image data. 
The control means controls the memory means in re 
sponse to a detection output from the detecting means 
such that image data of the original included in that 
scanning area scanned by the optical scanning means 
which is sandwiched by two of the index members are 
removed and the image data of the original included in 
the area scanned before the sandwiched area and the 
area scanned after the sandwiched area are stored con 
tinuously. The image forming means forms images on a 
paper based on the image data stored in the memory 
means. The data amount checking means checks the 
amount of image data stored in the memory means. The 
paper size determining means determines the size of the 
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paper in response to the output from the data amount 
checking means. 

In the copying machine structured as described 
above, the size of the copy paper is determined corre 
sponding to the amount of image data stored in the 
memory means, so that the generation of miscopies can 
be prevented and the copying operation can be effi 
ciently carried out. 
The foregoing and other objects, features, aspects 

and advantages of the present invention will become 
more apparent from the following detailed description 
of the present invention when taken in conjunction with 
the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view showing an appearance 

of a copying machine in accordance with one embodi 
ment of the present invention; 
FIG. 2 is a block diagram showing a control system 

of the copying machine of FIG. 1; 
FIG. 3 is an exploded perspective view centered on 

the platen glass of the copying machine of FIG. 1; 
FIG. 4 is a schematic diagram showing the optical 

system of the copying machine shown in FIGS. 1 and 3; 
FIG. 5 is a plan view of an operation panel arranged 

on the upper surface of the machine of FIG. 1; 
FIG. 6 is a perspective view showing the arrange 

ment of the platen glass and column skip levers of FIG. 
1; 
FIG. 7 illustrates the manner of column skip edition 

employing the column skip levers in accordance with 
one embodiment of the present invention; 

FIG. 8 is an enlarged plan view of the column skip 
lever of FIG. 6; 
FIG. 9 is a plan view showing the rear surface of the 

column skip lever of FIG. 8; 
FIG. 10 is a perspective cross sectional view showing 

a cross section of the central portion of the column skip 
lever shown in FIG.8; 
FIG. 11 shows another example of the column skip 

lever of FIG. 6; 
FIG. 12 is a schematic diagram showing a structure 

of one embodiment of the present invention including a 
sub light source or an original illuminating lamp; 
FIG. 13 is a plan view of an original irradiated by the 

sub light source of FIG. 12; 
FIG. 14 is a flow chart of controlling the operation of 

the sub light source shown in FIG. 12; 
FIG. 15 is a schematic block diagram showing the 

flow of control signals of the image memory portion 
and the portion generating the control signals of FIG. 1; 

FIG. 16 is a time chart showing generation timings of 
the various signals shown in FIG. 15; 

FIG. 17 showing contents of an original vertical scale 
sampling process in accordance with one embodiment 
of the present invention; 
FIG. 18 illustrates signal timings in an editing operat 

ing mode in accordance with one embodiment of the 
present invention; 
FIG. 19 is a flow chart showing a main routine of a 

CPU in the memory portion of the copying machine in 
accordance with one embodiment of the present inven 
tion; 
FIG. 20 is a flow chart showing the contents of the 

memory writing routine of FIG. 19, 
FIG. 21 is a flow chart showing the contents of the 

optimal size detecting routine of FIG. 20; 
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4. 
FIG, 22 is a flow chart showing the contents of inter 

rupting process in accordance with one embodiment of 
the present in invention; 
FIG. 23 is a flow chart showing the contents of the 

communication data analyzing routine shown in FIG. 
19; 
FIG. 24 is a flow chart showing the contents of con 

trol of a system controller in accordance with one em 
bodiment of the present invention; 

FIG. 25 is a flow chart showing the contents of the 
output size designating routine shown in FIG. 24; 
FIG. 26 is a front view showing the arrangement of 

an original of one's family register; and 
FIG. 27 is a front view showing a copy of the family 

register shown in FIG. 26 provided by column skip 
edition. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a perspective view showing a digital copy 
ing machine as a whole having a page memory in accor 
dance with one embodiment of the present invention 
and FIG. 2 is a block diagram showing the control of 
FIG. 1. 
Referring to FIGS. 1 and 2, an operation panel 30 for 

determining the contents of the copying operation and 
column skip levers (or index levers) 20 for setting image 
areas to be read are arranged on an upper surface of a 
body of the copying machine. An image reader portion 
40 for reading images is arranged in the upper portion of 
the copying machine. An image memory portion 50 for 
storing the read image data is provided at the central 
portion of the copying machine, and a printer portion 
60 for providing a copy on a fed paper based on the 
image data stored in the image memory portion 50 is 
arranged therebelow. The operation panel 30 comprises 
an input key portion and display portions. The opera 
tion panel 30, the image reader portion 40, the image 
memory portion 50 and the printer portion 60 are con 
nected to a system controller 10 to exchange signals 
with each other. The system controller 10 applies and 
receives signals to and from these portions to control 
the copying machine as a whole. A sub light source 14c 
for irradiating a platen glass is connected to the image 
reader portion 40 in order to facilitate the operation of 
the column skip levers 20. 

FIG. 3 is an exploded perspective view of the copy 
ing machine of FIG. 1 centered on the platen glass. 
Referring to the figure, an original width scale 16 for 
measuring the width of the original is arranged at an 
end portion of the platen glass 14. Column skip levers 20 
are arranged at an end portion of the platen glass 14 on 
the side of the operation panel. An original cover 12 is 
attached to the upper surface of the copying machine by 
means of hinges for covering placed originals. The 
column skip levers 20 may be set at arbitrary positions 
with reference to an original length scale provided on 
an front portion of the platen glass 14. Two paper feed 
cassettes 19a and 19b containing papers to be fed are 
detachably attached to the side surface of the printer 
portion 60. 

FIG. 4 illustrates a schematic structure of the image 
reader portion 40, the image memory portion 50 and the 
printer portion 60 below the platen glass 14 shown in 
F.G. 3. 

Referring to the figure, images of an original placed 
on the platen glass 14 are scanned by a scanner 42 in the 
direction of arrow "a'. The direction of arrow 'a' will 
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be defined as a subsidiary scanning direction. The light 
reflected from the scanned original images is condensed 
and it passes through a mirror 44 and a condenser lens 
46 to enter a CCD array 48. The CCD array 48 has a 
plurality of CCD elements disposed in the direction 
perpendicular to the subsidiary scanning direction. That 
direction will be defined as a main scanning direction. 
The light reflected from the original images is succes 
sively read by each CCD element of the CCD array 48. 
The output data read by the CCD 48 are edited by an 
editing portion 52 carrying out editing operation such as 
deletion, change of magnification rate and so on. The 
edited output data are inputted to a page memory (bit 
map memory). 54 to be stored therein. The image data 
stored in the memory 54 are outputted as laser pulses 
through a laser diode 62. The laser pulses are reflected 
by a polygon mirror 63 whose rotation controlled by a 
driving motor 64 to form latent electrostatic images on 
a photoreceptor 70, with a sensor 65 detecting a start 
position of scanning being a reference. The photorecep 
tor 70 is charged to have a prescribed potential by 
means of a charging portion 66 in advance. The latent 
electrostatic images formed by the laser pulses are de 
veloped in a developing portion 68 and transferred onto 
a prescribed fed paper in a transferring portion 69. 

FIG. 5 is a plan view of the operation panel 30 shown 
in FIG. 1 which comprises an input key portion having 
buttons and key input portions, and a display portion. 
Both of the portions are the same as those of a common 
copying machine. In the input key portion arranged are: 
a reduction button; an equal scale magnification button; 
a paper selecting button 35; a paper feed inlet button; an 
exposure adjusting button; an exposure selecting button; 
a magnification rate correcting button; a numerical 
value setting button; a printing button 34; an all-reset 
button; and a clear stop button. A column skip mode 
button 36 and an original illumination button 32 are 
further provided. 
The display portion 38 comprises: a paper inlet dis 

play; a paper size display 38g a copy number display; a 
display 38h of automatic paper size selection mode; a 
display 38i of manual paper size selection mode; a mag 
nification rate display; and a display of exposure. Fur 
ther provided are a toner empty display 38a, a display 
38b indicating that a withdrawn toner bottle is full; a 
display 38c indicating that the machine is not being 
heated to a prescribed temperature; a display 38d indi 
cating paper empty; a display 38e indicating a jam; and 
a display 38findicating an accident. 

In accordance with one embodiment of the present 
invention, only the image data read by the image read 
ing portion 40 in the range designated by the levers 20 
are inputted into the memory 54. Thereafter, the image 
data are outputted from the memory 54 to the printer 
portion 60. Consequently, a copy is provided in which 
only the necessary portions of the images are copied, for 
example a copy of one's resident register or one's family 
register. 
The designation of the area to be edited is carried out 

by sliding five column skip levers 21 to 25 provided on 
the platen glass as shown in FIG. 6. Referring to the 
figure, areas between the levers 21 and 22, the levers 23 
and 24 and an area behind the lever 25 are invalid areas. 
The area in front of the lever 21 and the areas between 
the levers 22 and 23 and the levers 24 and 25 (hatched 
areas) are copy areas. Therefore, the desired image. 
areas are copied continuously, as shown in FIG. 7. 
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6 
In FIG. 6, a sub light source 14c and a reflecting plate 

44 for the sub light source 14c provided along the lower 
side of the levers 21 to 25 are shown. The sub light 
source 14c is turned on for a prescribed time period by 
pressing an original illumination button 32 when the 
column skip edition is to be carried out, so that the 
images of the original D1 can be seen through the rear 
surface, thereby facilitating setting of the levers 21 to 
25, 
FIGS. 8 and 9 are plan view and bottom view, re 

spectively, showing the column skip lever 20 which is 
enlarged for convenience, and FIG. 10 is a cross sec 
tional perspective view showing the cross section of the 
central portion of the lever 20. 
The lever 20 comprises a lever body 41 including an 

upper piece 41a, a central piece 41b and a lower piece 
41c which is shorter than the upper piece 41, and a black 
marker 45 fixed to an end portion of the lower piece 41c. 
The lever body 41 sandwiches the platen glass 12 by 

means of the upper piece 41a and the lower piece 41c 
and it is movable along an end portion in that state. An 
arrow 43 for facilitating exact positioning and convex 
stripes for facilitating easy movement of the lever 20 by 
one's finger are formed on the upper surface of the 
upper piece 41a. 
A white reflecting tape 14a is applied at a portion 

corresponding to the track of the marker 45 on the 
lower surface of the platen glass 14. The positions of the 
reflecting tape 14a and of the marker 45 in the scanning 
direction which are the same as the reading position of 
the original D1 are irradiated by the halogen lamp dur 
ing scanning of the scanner 42. Therefore, when the 
scanner 41 reaches the position of the marker 45, the 
light reflected therefron is considerably reduced. By 
detecting the change of the reflected light, the positions 
of the levers 21 to 25 can be detected. 
A space 20d is provided in order to prevent contact 

between the white tape 14a and the marker 45. This is in 
order to prevent erroneous detection caused by a flaw 
on the white tape 14a and to prevent erroneous detec 
tion caused by dust attracted on the tape by static elec 
tricity derived from the contact. 

In this manner, during main scanning of the CCD, sub 
scanning (scanner) is carried out reading the white tape 
portion, and when an edge of the black marker 45 is 
detected during the sub scanning, the sub scanning is 
carried out for a prescribed width and thereafter writ 
ing of data to the memory is stopped. Thereafter, when 
an edge of a second black marker is detected and the sub 
scanning is carried out for the said prescribed width, the 
writing of the data into the memory is started again. 
FIG. 11 shows another example of the column skip 

lever. Referring to the figure, a buffer member 47 is 
interposed between the white tape 14a and the marker 
45. The member 47 is formed of a felt or a conductive 
sponge having a function of eliminating charges. A 
paint may be used instead of the white tape 14a. Any 
other color providing distinctive output difference from 
the marker during image scanning can be used. 
FIG. 12 is a schematic diagram showing a structure 

including a sub light source or an original illuminating 
lamp and FIG. 13 illustrates an original irradiated by 
the sub light source. By using a sub light source 14c as 
shown in the figure in addition to a light source, not 
shown, for exposing and scanning the original to irradi 
ate not necessarily the entire surface of the original but 
a portion of the original near the moving range of the 
lever 20 (hatched portion) the contents of the original 
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can be seen through, so that the moving operation of the 
lever 20 can be facilitated. 
FIG. 14 is a flow chart showing an example of con 

trol of the operation of the sub light source. 
Referring to the flow chart, when the sub light source 

14c or the lamp is OFF (NO in S50), and an original 
illuminating button 32 on the operation panel 30 shown 
in FIG. 5 is turned ON (YES in S55), then the lamp is 
turned on (S.56) and a timer T is set (S57). When the 
lever 20 is operated and if the lamp is still ON (YES in 
S50) at that time, then the button 32 is pressed to turn 
the lamp off(S58). Alternatively, when the printing 
operation is started by a button 34 while the lamp is ON 
(YES in S52), the lamp is turned OFF. While the lamp 
is ON, the count of the timer T is decremented (S53), 
and the lamp is turned off when the counting of the 
timer T is ended (YES in S54). 
The timer and the control means such as described 

above are incorporated in the system controller 10 and 
the image reader portion 40 shown in FIG. 2. 
The opening and closing of the original cover 12 may 

be detected in order to automatically turn on the sub 
light source 14c when the cover is opened and to auto 
matically turn off the light source 14c when it is closed. 
FIG. 15 is a schematic block diagram showing con 

trol signals of the image memory portion 50 of FIG. 1 
and a portion generating these signals. A CPU 51 con 
trols the memory portion and communicates with re 
spective CPUs of the system controller, the image 
reader portion and the printer portion. 
Now, a DCLK generating portion 56 is a reference 

clock generating portion for generating respective con 
trol signals to the image reader portion (IR) 40. A 
Hsync generating portion 57 is a portion for generating 
Hsync signals (vertical synchronizing signals) and gen 
erates Hsync signals whose number corresponds to the 
paper length in the subsidary scanning direction. 
A DREQ generating portion is a portion for generat 

ing image data request signals to the image reader por 
tion 40 and it generates DREQ signals whose number 
corresponds to the paper length in the main scanning 
direction. 
A clock switching portion 53 switches clock in writ 

ing and reading to and from the bit map memory 54. 
A 1 (one) line access detecting portion 55 detects that 

writing or reading of 1 line is being carried out. It is a 
gate circuit for inputting dummy data to a remaining 
portion of 1 line when a memory write instructing sig 
nal VD becomes inactive level. In the memory, "O" 
level is assigned to white and "1" level is assigned to 
black. 

FIG. 16 is a time chart showing timing of generation 
of respective signals shown in FIG. 15. In accordance 
with one embodiment of the present invention, the lever 
20 is moved along the original vertical scale 18 to be set 
at an appropriate position. Signal VD indicating a valid 
area of the original images detected by an intersection 
of the position of the lever 20 and the white tape 14a 
provided along the lower surface of the platen glass 14 
changes in accordance with an original vertical scale 
sampling process. 

FIG. 17 is a flow chart showing the contents of the 
original vertical scale sampling process. The original 
vertical scale or the white tape is in a reading area of the 
CCD and out of the valid original area. In scanning, the 
original as well as the original vertical scale (white 
portion) are read. The original area signal VD in the sub 
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scanning direction is inverted every time a change from 
white to black or black to white is detected. 

First, in the step S70, the original vertical scale por 
tion is read and the read color is sampled. Whether the 
read color is white or not is checked in the step S71. 
When the read color is not white, the flow proceeds to 
the step S78 and the last data is replaced with the pres 
ent sampling data. When the read color is white, 
whether the data read last time was white or not is 
checked in S72. If the last data was not white, that is, 
the last data was black, then the last data is replaced 
with the present sampling data, that is, white. If the last 
data was white, then the next data is sampled in the step 
S73. Whether the sampled data is black or not is 
checked in the step S74. If it is not black, namely, if the 
sampled data is white, the flow proceeds to the step S78, 
and white data is maintained as the last data. If the 
sampled data is black (YES in step S74), whether the 
signal VD is "1" or not is checked in the step S75. If the 
signal VD is "1", the signal VD is replaced with "0" in 
the step S76, and in the step S78, the last data, that is, 
white, is replaced with the present sampling data, that 
is, black. If the signal VD is not "1" in step S75, the 
signal VD is set at "1" in the step S77, and the flow 
proceeds to the step S78 to rewrite data in the same 
manner as described above. In this manner, every time 
the original vertical scale portion is read by the CCD, 
the read data is compared with the last data to deter 
mine the value of the signal VD. 

In the present embodiment, the image reader portion 
is structured such that the timing for reading the origi 
nal image and the timing for transferring the read image 
data are applied externally, as will be described later. 
Therefore, when the lever in the reading area of the 
CCD and out of the valid original are is to be detected 
simultaneously with the reading of the original and to 
switch the valid/invalid of the image information based 
on the result, sometimes the switching is required amid 
the processing of image information of the correspond 
ing 1 line, dependent on the time required for the pro 
cess for detection. 

In other words, the valid image area signal VD is not 
synchronized with the transfer of the image data for 1 
line, so that the generation of the signal may possibly be 
stopped during 1 line. In view of the foregoing, dummy 
data are employed, as will be described later. 
FIG. 18 shows examples of the timings for scanning 

and reading of the original image, writing to the mem 
ory and print output in accordance with one embodi 
ment of the present invention. 

All of these operations are carried out by exchanging 
commands and signals as shown in the figure. 

First, by a system controller (MSC) 10 governing the 
entire system, a "MEMORY WRITE command" is 
transmitted to a memory CPU 51 in the memory portion 
50 for writing. 
The memory portion 50 carries out initialization of 

respective portions such as the bit map memory 54 to be 
ready for the writing operation, in response to the com 
mand. 
When the initialization is completed, a "MEMORY 

WRITE READY report" is transmitted to the system 
controller (MSC) 10, and the memory portion is kept in 
a waiting state until image data are outputted from the 
image reader portion (IR) 40. 
The MSC 10 transmits a SCAN command to the IR 

40, and the IR 40 starts the scanning of the original. 
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If the valid area signal (VD signal) from the image 
reader portion 40 becomes an active level, the memory 
portion 50 starts writing of the image data. The writing 
operation is continued until a prescribed amount of data 
corresponding to a prescribed memory capacitance are 
written or until a "MEMORY END command' is re 
ceived. 

However, if the VD signal becomes inactive level 
(indicating that the image information is invalid) during 
the writing operation, the writing to the bit map mem 
ory 54 is stopped. When the VD signal becomes active 
level again (indicating that the image information is 
valid), the writing operation is started again. However, 
if the VD signal becomes inactive during writing of 
data of 1 line, dummy data are written in the remainder 
of the corresponding line, and the interrupting sequence 
starts when the writing of the line is completed. 

Thereafter, the memory portion 50 transmits a 
"MEMORY WRITE END report" to the system con 
troller 10 at a time of completion of writing of the pre 
scribed amount of data or at the time of receiving the 
"MEMORY END command', which is earlier, to fin 
ish the writing operation. When the scanning of the 
prescribed amount is completed, the IR 40 transmits a 
SCAN END command to the MSC 10. 
When the SCAN END command is received by the 

MSC 10, there will be no output of the image data, so 
that the MSC 10 transmits a MEMORY END con 
mand indicating the end of the employed memory ca 
pacitance to the memory portion 50. After the MEM 
ORY END command is received by the memory por 
tion 50, the memory portion 50 selects the most suitable 
paper size to print out the image data and transmits the 
selected suitable paper size to the MSC 10. Upon recep 
tion of this signal, the MSC 10 transmits an optimal 
paper size mode set command to the printer portion 60 
for setting a mode for selecting the optimal paper size. 
Meanwhile, when the image data written in the bit 

map memory 54 are to be transmitted to the printer 
portion 60, a "MEMORY READ command” is trans 
mitted from the system controller 10. The memory 
portion 50 prepares for the reading operation in re 
sponse to the command and transmits a "MEMORY 
READ READY report', and the memory portion 
waits for the control signal from the printer portion 60. 
After the exchange of commands indicating instruction 
of printing between the MSC 10 and the printer portion 
60 is finished, a signal (WRST signal) indicating the 
writing area of the printer portion, SOS signal and 
DREQ signal are transmitted from the printer portion 
60. The memory portion transmits the image data of L 
data to the printer portion 60 in response to these sig 
nals. 

Thereafter, the memory portion transmits a "MEM 
ORY READ END report" to the MSC 10 at the time of 
the end of reading of the prescribed memory capaci 
tance or the time of receipt of the “MEMORY END 
command', which is earlier, to finish the reading opera 
tion. 
The printer portion 60 develops the image data L 

data successively transmitted from the memory portion 
50 on a selected paper. At the end of the process of the 
image data, the printer portion 60 transmits an EXP 
END report command indicating the end of develop 
ment to the MSC 10. The printer portion 60 further 
transmits an EJECT report command indicating ejec 
tion of the developed paper to the MSC 10. Upon re 
ceipt of the EXPEND command, the MSC 10 transmits 
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10 
the MEMORY END command to the memory portion 
50. 

FIG. 19 shows a main routine of the CPU 51 of the 
memory portion of a digital copying machine in accor 
dance with one embodiment of the present invention. 

First, when the power is turned on, the inner portion 
are initialized (step S1) and an internal timer is set (step 
S2). By doing so, the following process is carried out at 
every prescribed time period. 

Thereafter, the operation mode is checked (step S3), 
and the flow branches to the standby state, memory 
writing (step S4) and memory reading (step S5). 
The contents of the memory writing process (step S4) 

will be described later (see FIG. 20). 
The transmitted data are analyzed (step S6), and the 

operation corresponding to the instruction from the 
MSC 10 is carried out. The details of the contents will 
be described later (see FIG. 23). In the next step S7, 
communication, input and other processes are carried 
out, and when the end of the operation of the internal 
timer is detected (step S8), the flow returns to the step 
S3 to repeat the above description process. 
An example of the memory write process will be 

described with reference to the flow chart of FIG. 20. 
When the content of the writing sequence is checked 

and determined to be "0", a process for initializing the 
bit map memory 54 is started in the step S100, and the 
writing sequence is set at "1" (step S101). 
When the writing sequence is 1, a ready report is 

transmitted when the initialization of the bit map mem 
ory 54 is completed. 
More specifically, whether the initialization is com 

pleted or not is determined in the step S110, and if not 
(NO in S110), the flow bypasses the following processes 
to return to the main routine. If the initialization has 
been completed, the flow proceeds to the step S111 in 
which a "DSEN (DOCUMENT SCAN ENABLE) 
signal' is set at '1' in order to generate various control 
signals to the image reader portion 40 and a "MEM 
ORY WRITE READY report" is set to be transmitted. 
Thereafter the writing sequence is set at "2" (step S112). 
When the writing sequence is "2", a process when the 

VD signal becomes active level or inactive level during 
the writing operation and the process for detecting the 
completion of the writing operation are carried out. 
More specifically, the VD signal is checked in the step 
S120 and if it is "1" (active level), it means that the 
image data are of the valid area, so that a "DSWR 
(DOCUMENT SCAN WRITE) signal' is set at “1” 
(step S121) to generate timing signals and address of the 
bit map memory in order to write the data to the bitmap 
memory 54. 
Meanwhile, if the VD signal is "0" (inactive level), 

whether the data of 1 line is being written or not is 
checked in the step S122. If the writing of 1 line has 
been completed, the DSWR signal is set at "0" to inter 
rupt the writing to the bit map memory (step S123). 
On the contrary, if the data of 1 line is being written 

(NO in S122), the flow bypasses the step S123, and the 
writing to the bit map memory is continued. Referring 
to the input signal to the memory 54 of FIG. 15, the 
image data and the VD signal are written into the bit 
map memory through an AND circuit. In this case, 
"white' ("O" level) is written as the dummy data. 
Thereafter, if the writing of 1 line is completed (YES in 
S122), the DSWR signal becomes "0" in the step S123, 
so that the writing is stopped. 
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Thereafter, in the step S124, whether writing into the 
prescribed memory capacitance is completed or not is 
determined. Namely, the number of lines in the sub 
scanning direction is counted by a Hsync counter in the 
CPU 51, and therefore the above mentioned determina 
tion can be effected by checking whether the value of 
the counter reaches the value corresponding to the 
previously received paper size or not. If the value is no 
less than the prescribed value (YES in S124), the writ 
ing sequence is set at '3' (step S125). 

In the succeeding step S126, whether the end com 
mand is received from the MSC 10 or not is determined. 
If it is received, the writing sequence is set at "3" in the 
step S127, so that the operation enters the mode for 
ending process. 
When the writing sequence is set at 3, the respective 

control signals and reports are processed for completing 
the writing. 

In the step S130, the DSWR signal and the DSEN 
signal are both set at "0" to terminate writing to the bit 
map memory. In the step S131, data for transmitting the 
"MEMORY WRITE END report" to the MSC 10 are 
set. In the step S132, the most suitable paper size is 
selected in accordance with the value of the Hsync 
counter. 

Briefly stated, when an original having the size of 
A3T (A3 longitudinal in the sub scanning direction) is 
scanned and read and the Hsync indicates that the valid 
image written in the bitmap memory corresponds to the 
A4Y size (A4 longitudinal in the direction orthogonal 
to the sub scanning direction) or less as the result of the 
column skip editing through utilization of the levers, the 
image output should be carried out on a paper having 
the size of A4Y and not A3T. Therefore, the paper size 
corresponding to the counter value of the actually writ 
ten Hsync is selected as the most suitable size to be 
transmitted to the MSC 10. The details of the selection 
of the most suitable size will be described later (see 
FIG. 21). 

In the step S133, the writing sequence is set at "4" and 
the memory writing routine is bypassed hereinafter 
until the sequence is initialized. 

FIG. 21 is a flow chart showing the contents of the 
optimal size detecting routine. When the amount of the 
data written in the bit map memory requires a paper 
which is the same size in the main scanning direction but 
shorter in the sub scanning direction than the presently 
received paper size, a process for selecting a paper of 
the most suitable size is shown as an example. 
When it is determined that the received paper size is 

A3T in the step S200, then the amount of data presently 
written in the bit map memory, that is, the value of the 
Hsync counter is checked in the next step S201. If the 
amount of data written in the bit map memory corre 
sponds to the A4Y size or shorter (210mm corresponds 
to 3308 lines in 400 dpi), then A4Y is set as the most 
suitable size in the step S202. On the contrary, if the 
amount is larger than A4Y, then A3T is set as the most 
suitable size (step S203). 
The similar process is carried out for B4T size in the 

steps S204 to S207 and for A4T in the steps S208 to 
S211. If the received paper size is not the above men 
tioned size A3T, B4T or A4T (NO in all of the steps 
S200, S204 and S208), the output is provided on a paper 
of the received paper size directly in order to simplify 
the process (step S212). 

FIG. 22 is a flow chart showing the content of the 
interrupting process in accordance with one embodi 
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12 
ment of the present invention. The interrupting process 
is carried out every time the signal VD is changed by 
the sampling described with reference to FIG. 17. Here, 
the number of Hsync which is the synchronous signal in 
the sub scanning direction is counted. Namely, a pro 
cess for measuring the memory capacitance presently 
written in the bit map memory is carried out. 

If the valid area signal (VD signal) is "1" in the step 
S300, the Hsync counter is incremented in the step S301 
every time the Hsync is generated. 
FIG. 23 is a flow chart showing the contents of the 

communication data analyzing routine shown in FIG. 
19. 

In the step S400, if there is no data received, the flow 
bypasses all of the following processes and returns to 
the main routine. Otherwise, the flow proceeds to the 
step S401 to determine whether the data is the "MEM 
ORY WRITE command" for writing or not. If the data 
is the "MEMORY WRITE command", the flow pro 
ceeds to the step S402 to set the operation mode at the 
"memory write' and to set the writing sequence at "0" 
to start the writing operation. 

If the data is not the 'MEMORY WRITE com 
mand", the flow proceeds to the step S403 to determine 
whether the data is the "MEMORY read command' 
(output mode to the printer portion 60) or not is deter 
mined. If the data is "MEMORY READ command', 
the flow proceeds to the step S404 in which the opera 
tion mode is set at "memory read" and the reading 
sequence is set at "0" to start the reading operation. 

If the data is not the "MEMORY READ command', 
the flow proceeds to the step S405 to carry out pro 
cesses corresponding to other commands. 

After the above described processes, the flow pro 
ceeds to the step S406 to calculate the maximum value 
of the Hsync counter corresponding to the presently 
received paper size. The calculated value is utilized as 
the prescribed value in the step S124 of the above de 
scribed "memory writing' process. 
When these processes are completed, the flow pro 

ceeds to the step S407 to carry out other processes, and 
then the flow returns to the main routine. 

In a digital copying machine in accordance with one 
embodiment of the present invention, two or more nec 
essary columns are extracted from the original images, 
and they are continuously copied even when there are 
spaces between the necessary columns. The range of 
such column skip copying is set by the levers 20. Depen 
dent on the set state, the paper to be fed for the copying 
may be smaller than the original. Therefore, by pressing 
a column skip button 36 on the operation panel to indi 
cate the automatic paper selection and then by inputting 
the print switch 34, the control process for automati 
cally selecting the paper to be fed is carried out in ac 
cordance with the detection of the key input. 

FIG. 24 is a flow chart of the system controller 10 
showing the control process for the automatic paper 
selection model. 
When the print switch 34 is turned ON in the step 

S701, a request for initializing the image memory 54 is 
applied to the image memory portion in the step S702. 
If it is determined that the memory is ready for writing 
in the step S703, the start of reading operation is in 
structed to the image reader portion 40 in the step S704. 
When it is determined that the writing operation to 

the memory is completed in the step S705, the most 
suitable size of the paper to be fed is set in the step S706 
based on the amount of data written in the memory. 
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Accordingly, the size of the paper is designated to the 
printer portion 60 in the step S720. The details of the 
process will be described later (see FIG. 25). 

Thereafter, in the step S708, instruction is given to 
the memory to be ready for the reading operation. If it 
is determined that the memory is ready for the reading 
operation in the step S709, then the paper feed start is 
instructed to the printer portion 60 in the step S710. If it 
is determined that the printing is finished in the step 
S711, then whether the next printing is required or not, 
that is, multicopy is to be provided or not is checked. If 
the next printing is required, the flow returns to the step 
S708 to continue the reading operation from the mem 
ory. If the next printing is not required (NO in S712), 
the flow returns to the step S701 to be in the waiting 
state until the start of the operation of the print switch 
34. 

FIG. 25 shows the contents of the output size desig 
nating routine shown in FIG. 24. 

In the step S721, whether the paper corresponding to 
the most suitable size to be fed is present or not in the 
cassette of the printer portion is checked. If the corre 
sponding paper is set, the output size is changed in the 
step S722, and the size indication on the operation panel 
30 is changed in the step S723. 

If the corresponding paper is not set, the initially 
selected cassette is directly selected in the step S724. In 
order to indicate that the output size is not changed, the 
most suitable size is flickered on the size indicating 
portion of the operation panel as a warning. 

If there is no paper of the corresponding size in the 
step S721, the output size may alternatively be changed 
to provide a paper of the size permitting printing 
thereon. 

In the present invention, when the valid size of the 
memory written in the memory after the edition utiliz 
ing the column skip levers is reduced, a suitable paper 
corresponding to the reduced valid size is selected, 
preventing waste of papers. In addition, the most suit 
able size is automatically detected, facilitating the oper 
ation. 
Although the present invention has been described 

and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 
What is claimed is: 
1. A copying machine comprising: 
a platen on which an original is placed; 
optical scanning means having an image sensing de 

vice and operating means for reading images of the 
original placed on said platen; 

area designating means for designating a plurality of 
areas of said placed original; 

memory means for storing some of image data read 
by said scanning means, said some of image data 
corresponding to the areas designated by said area 
designating means; 

image forming means for forming images on a paper 
based on the image data stored in said memory 
means; and 

paper size determining means for automatically deter 
mining a size of said paper based on an amount of 
image data stored in said memory means. 

2. A copying machine according to claim 1, wherein 
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14 
said memory means comprises a bit map memory, and 

stores said image data line by line in said bit map 
memory. 

3. A copying machine according to claim 2, wherein 
said paper size determining means comprises 
counting means for counting number of lines of the 
image data stored in said bit map memory, 

said paper size determining means determining the 
size of said paper based on a counted value counted 
by said counting means. 

4. A copying machine according to claim 1, wherein 
said area designating means comprises 
at least two indicating members arranged on an end 

portion of said platen along a scanning direction of 
said scanning means, said members arranged mov 
able in said scanning direction, and 

detecting means for detecting positions of each of 
said indicating members; 

said memory means removes image data of the origi 
nal included in a scanning area sandwiched by two 
of said indicating members scanned by said scan 
ning means, and continuously stores image data of 
the original included in areas scanned before said 
sandwiched area and scanned after said sand 
wiched area, in response to detected outputs from 
said detecting means. 

5. A copying machine according to claim 4, further 
comprising: 

control means for controlling said memory means 
such that every time said detecting means detects a 
position of said indicating member, the storing 
operation of said memory means of the image area 
of the original included in the scanning area behind 
the detected indicating member is inverted from 
the storing operation of said memory means before 
the detection of said indicating member. 

6. A copying machine according to claim 4, wherein 
said indicating member has a mark on the rear surface 

thereof, said scanning means scanning said original 
as well as said mark to project the image of said 
mark to said image sensor. 

7. A copying machine according to claim 4, further 
comprising: 

irradiating means for irradiating the original placed 
on said platen from under said platen, 

said indicating member positioned based on the con 
tent of the original which is highlighted by the 
irradiation of said irradiating means. 

8. A copying machine comprising: 
a platen on which an original is placed; 
optical scanning means having a one dimensional 
image sensor for projecting images of said original 
on said image sensor by scanning the original 
placed on said platen; 

at least two indicating members arranged on an end 
portion of said platen along said optical scanning 
direction, said members movable in said scanning 
direction; 

detecting means for detecting a position of each of 
said indicating members; 

output means for outputting image data read by said 
image sensor; 

memory means for storing the image data; 
control means responsive to detection outputs from 

said detecting means for controlling said memory 
means such that the image data of the original 
included in a scanning area scanned by said optical 
scanning means sandwiched by two of said indicat 
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ing members are removed and the image data of the 
original included in the area scanned before said 
sandwiched area and an area scanned after said 
sandwiched area are continuously stored; 

image forming means for forming images on a paper 
based on the image data stored by said memory 
means; 

data amount checking means for checking the 
amount of the image data stored in said memory 
means; and 

paper size determining means for automatically deter 
mining the size of said paper in response to an 
output from said data amount checking means. 

9. A copying machine according to claim 8, wherein 
said memory means comprises a bit map memory and 

stores said image data line by line to said bit map 
memory. 

10. A copying machine according to claim 9, wherein 
said data amount checking means comprises: 
counting means for counting number of lines of the 
image data stored in said bit map memory, and 
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said paper size determining means determines the size 

of said paper based on a counted value counted by 
said counting means. 

11. A copying machine according to claim 8, further 
comprising: 
mode designating means for designating a mode in 
which determination of the paper size is automati 
cally carried out; and 

paper designating means for designating the size of 
the paper, wherein 

designation of said paper designating means is made 
invalid and said paper size determining means is 
activated in response to the designating output 
from said mode designating means. 

12. A copying machine according to claim 8, wherein 
said detecting means comprises a light detecting device 
that detects diminished light reflected from a reflecting 
means corresponding to the position of said indicating 
members. 

13. A copying machine according to claim 12, 
wherein said reflecting means comprises a reflecting 
tape. 

14. A copying machine according to claim 12, 
wherein said reflecting means comprises a reflecting 
paint. 

k k k is 


